Effect of membrane phospholipids on activation of the alternative complement pathway.
Although some of the membrane glycoproteins that serve as activators or regulators of C activation have been identified, the influence of membrane lipids has not been studied extensively. A model of alternative C pathway activation was established using liposomes composed of cholesterol and synthetic phospholipids. Liposomes containing phosphatidylcholine (PC) as the sole phospholipid did not activate C as measured by C3 binding after incubation in normal human serum containing 2.5 mM MgCl2 and 10 mM EGTA. When phosphatidylethanolamine (PE) was included as 20% or more of the phospholipid, C3 binding was observed. C3 binding to liposomes was inhibited by salicylhydroxamic acid indicating binding through the C3 thioester bond. The phospholipid composition did not influence C3 binding to liposomes in an unregulated system of C3, B, D, and P indicating equivalent C3b binding sites on activating and nonactivating liposomes. When the regulatory proteins H and I were added to the other components, liposomes containing PE bound three times more C3 than PC liposomes suggesting that the phospholipid affects C3 regulation. This was tested directly in a radiolabeled H binding assay. In the presence of equal amounts of C3b, PC liposomes showed a greater number of high affinity H binding sites than PE liposomes. Using different PE derivatives, C activation could be directly related to the phospholipid polar head group. Liposomes containing PE, trinitrophenyl-PE or monomethyl-PE did activate the alternative C pathway, whereas those containing dimethyl-PE, PC, or phosphatidylserine did not. These studies provide evidence that primary and secondary amino groups on lipid membranes can decrease the interaction between H and C3b and provide sites for alternative pathway activation.